Abstract-Nitrogen-containing five-membered heterocycles, such as pyrroles, are among the most important chemical skeletons existing as the main core in the structure of different physiologically, pharmaceutically, and industrially important compounds. Pyrrole ring also exists as the key functional moiety in the structure of some bioactive marine alkaloids. The various syntheses commonly follow famous routes to pyrroles and have several steps, but in this study we engage to synthesize polysubstituted pyrroles by a simple Multicomponent reaction between α-Oxoaldehydes and β-enaminoketoesters in the presence of triphenylphosphine. The structure of the products were identified by 1 HNMR, 13 CNMR, IR spectroscopy and elemental analysis.
I. INTRODUCTION
ULTI component reactions [1] are strong tools in the modern drug discovery and development process as they permit rapid access to structural variation and complexity within single-step conversions. The properties of such reactions [2] include rapidity, diversity, efficiency, atomeconomy, and environmental amiability. As a result of these advantages, developing new Multicomponent reactions with environmentally benign protocols has been recognized as one of the most significant topics of synthetic chemistry [3] . Pushpull enamines, enamines with an electron withdrawing group in the β -position, such as β-enaminoesters verified to be valuable starting materials in the preparation of different Nheterocycles in some cases [4] . α-Oxoaldehydes are very reactive α-Dicarbonyl compounds [5] . The reaction between enamines and carbonylic compounds is a classic method for the preparation of different kinds of heterocycles [6] - [8] . pyrroles are common structural motifs in many biologically active molecules and pharmaceutical substances [9] . Recently it was also found that pyrroles have broad application in the field of materials chemistry and as structural elements in molecular recognition studies [10] . Using water as solvent for chemical reactions has attracted much interests from chemists in recent years, due to offering a powerful tool for minimizing waste 1 Mozhgan Masoudi is with Department of chemistry, Rafsanjan Branch, Islamic Azad University, Rafsanjan, Iran 2 Mohammad Anary-Abbasinejad is with Department of chemistry, Vali-eAsr University, Rafsanjan, 77176, Iran production and harmful organic solvent dispersal [11] - [12] . Being naturally abundant, readily available and environmentally benign makes water to be an ideal solvent for chemical processes both in industry and laboratory [13] . Water also shows novel reactivity and selectivity for synthesis of chemically important and biologically active compounds in industry [14] - [17] . Owing to their biological importance, these derivatives attract the attention of synthetic chemists. Our interest in this reaction has been concentrated to the synthesis of new heterocyclic systems from enamines of β-ketoesters and α-Oxoaldehydes and triphenylphosphine, which allowed us to describe the polyfunctionalized pyrrole derivatives for the suitable time. In this article, we provide a novel multicomponent reaction for heterocyclic construction and do not use hazardous and toxic solvents.
II. EXPERIMENTAL PROCEDURES
β-Enaminones and β-enamino esters have been produced by the direct condensation of amines with β-diketones and β-ketoesters using KH 2 PO 4 as catalyst under mild, solvent-free conditions [18] . All the used α-Oxoaldehydes were synthesised by the SeO 2 -oxidation of the related aryl methyl ketones on the basis of the reported procedure and used as their monohydrates [19] . Melting points were measured on an Electrothermal 9100 aparatus. The proton and carbon-13 NMR spectra were recorded on Bruker DRX-400 Avance spectrometer at 400 and 100 MHZ, respectively with Me 4 Si as an internal standard in DMSO. IR spectra was obtained on a Shimadzu IR-470 spectrometer. Elemental analyses (C, H, N) were performed with a Heracus CHN-O-Rapid analyzer. The chemicals used in this work purchased from Fluka (Buchs, Switzerland) and were used without further purification. All the products were characterized using NMR and IR spectral and analytical data.
General Procedure For Synthesis of Compounds 4a-g:
In a 10-mL reaction vial, β-enamino esters (1, 1 mmole), α-Oxoaldehydes (2, 1 mmol) and ZnCl 2 (0.1 mmol, 0.014g ) in water (2 ml) were mixed equally at room temperature for 30 min. To magnetically stirred solution was added ethanol (1ml), PPh 3 (1mmol, 0.262g) for 90 min " Fig. 1 were purified by column chromatography on silica gel using EtOAc/hexane as eluent to give the desired product 4.
III. RESULTS AND DISCUSSION
In the preliminary experiments, for the synthesis of pyrrol derivatives 4, at first (Z)-methyl 3-(p-tolylamino)but-2-enoate 1a, 1-(4-chlorophenyl)-2,2-dihydroxyethanone 2a in the green solvent water were stirred at room temperature for 30 min without any lewis acid catalyst, then with adding triphenylphosphine and ethanol, no considerable transformation occurred , even within 5 h. However, when 10 mmol % ZnCl 2 was added as a catalyst, the yield of 4a reached 67% "see Table. I". Inspired by this result, we used ZnCl 2 as lewis acid to catalyze the reaction; Next, the amount of ZnCl 2 was screened, and 10 mmol% was found to be the best. Briefly, the optimum results were obtained when (Z)-methyl 3-(phenylamino)but-2-enoate, and 1-(4-fluorophenyl)-2,2-dihydroxyethanone were used as β-enaminoketoesters and α-Oxoaldehyde monohydrate respectively (Table I, 4d, Yield: 75%). The structure of compounds 4a-g was deduced from their spectral and analytical data. for example the 1 H NMR spectrum of 4a exhibited two singlets at 2.43 and 3.75 ppm for methyl and methoxy group respectively. The CH of pyrrole ring was observed as a singlet at 5.12 ppm. The aromatic protons resonated between 6.82 and 7.58 ppm.
13 C NMR spectrum of 4a showed sixteen distinct signals for aromatic carbons in consistent with the proposed structure, carbonyl carbon resonating at 197.1 ppm. The structure of compound 4a was also confirmed by its IR spectrum, which exhibited two absorption bands at 1580 cm -1 and 1687 cm -1 are for C=C and C=O groups respectively. To propose a plausible reaction mechanism, some additional experiments were performed. We begin our investigation by reaction of β-enaminoketoesters 1, and α-Oxoaldehydes monohydrates 2. An intermediate ( Int 6 In conclusion, the results now reported represent a simple, mild and straightforward method for the synthesis of pyrrole derivatives by the use of easily available precursors and cheap reagents. It suffices to say that the lack of mild processes for the generation of polyfunctionalized pyrrole derivatives was considered the main reason for this method.
